Repeated toluene exposure alters the synaptic transmission of layer 5 medial prefrontal cortex.
Toluene is an organic solvent commonly misused by inhalation among adolescents to experience psychoactive effects. Repeated toluene exposure produces several cognitive deficits, including working memory impairment in which the medial prefrontal cortex (mPFC) plays a central role. Among other effects, toluene antagonizes NMDA receptors, enhance GABAA receptor-mediated responses and increases dopamine release. We have recently reported that animals repeatedly exposed to toluene show increased mPFC excitability; however, alterations in synaptic transmission, including long-term synaptic plasticity of glutamatergic responses have not been studied thus far. Here we used extracellular recordings to determine the effects of repeated toluene exposure (8000 ppm for 30 min, twice a day, for ten days) on the synaptic transmission converging on prelimbic layer 5 pyramidal neurons of the mPFC in adolescent male Wistar rats. Repeated toluene exposure increased mPFC's synaptic strength and reduced the inhibitory transmission assessed by input-output curves and paired-pulse inhibition protocols, respectively. Both toluene and a selective D1 receptor antagonist blocked the ability of exogenous dopamine to induce synaptic potentiation. Repeated toluene exposure also altered the ability of NMDA to induce synaptic depression of excitatory transmission. Taken together, the changes in synaptic strength and impairment of the NMDA-mediated plasticity of the mPFC demonstrate a series of synaptic modifications of the glutamatergic transmission that may underlie the cognitive impairment resulting from repeated toluene exposure.